INTRODUCTION
The association of hypernatremia and hyperosmolality with neurologic lesions is not unusual. Zierler, in reviewing this subject in 1958, concluded that this increased total solute concentration of the body fluids was usually the result of relatively deficient fluid intake in obtunded or comatose patients rather than a specific distortion of water regulating mechanisms (1) . While this is true in most instances, a group of patients with neurologic lesions and sustained hyperosmolality has been described with more complex and specific disturbances in water metabolism (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . In such patients lesions involving the hypothalamic-neurohypophyseal area have frequently been documented (2-7, 10-12, 14, 17, 18) or strongly suspected from associated clinical findings (8, 9, 13, 16) . Abnormalities in water metabolism associated with such lesions appear to result from (a) impaired thirst (2) (3) (4) (5) (6) (7) 19) , (b) impaired antidiuretic hormone production (diabetes insipidus) (20) , or (c) altered regulation of antidiuretic hormone (ADH) secretion (21) . Since the neuronal "centers" for thirst and ADH production and secretion lie in close proximity to each other in the anterior hypothalamus (22) , these disturbances may occur either singly or in combination. Conscious patients with hypothalamic lesions and sustained hyperosmolality have been described in whom adipsia or hypodipsia appeared to be the sole or predominant abnormality (2) (3) (4) (5) (6) (7) . In such patients, like those reviewed by Zierler (1), hyperosmolality was primarily the result of inadequate fluid intake and was corrected by fluid administration (2) (3) (4) (5) (6) .
However, patients with hypothalamic lesions have been described in whom mechanisms in addition to defective thirst appeared to be operative in maintaining sustained hyperosmolality (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . These complex disorders have been referred to as "essential" hyper- natremia. Certain common features characterize such patients. The sustained hypernatremia is usually unassociated with a significant deficit of extracellular fluid volume as reflected by an absence of oliguria, azotemia, or decreased urinary sodium content (23) .
The spontaneous fluid intake is generally low relative to the elevated plasma osmotic pressure, indicating defective thirst. In addition, the release of antidiuretic hormone in response to osmotic stimuli appears impaired. However, endogenous antidiuretic hormone production is at least partially intact as implied by concentration of urine under certain circumstances. In a number of these patients (9-14) hyperosmolality was not completely corrected by acute or chronic fluid loading excluding inadequate fluid intake as the predominant factor in the disruption of osmotic homeostasis. It has been suggested (10) (11) (12) (13) (14) 24 ) that the sustained hyperosmolality in this group (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) is the result of an elevated osmotic threshold for release of antidiuretic hormone. With such a disturbance in the osmotic regulation of antidiuretic hormone secretion, urine would be concentrated and water conserved only at very high levels of plasma osmolality (Poam). Thus, a new steady state at a high plasma osmolality would be maintained by this proposed upward "resetting of the hypothalamic osmostat." This paper reports a patient with sustained hyperosmolality and hypopituitarism whose disorder can be classified as "essential" hypernatremia. Biopsy of the lung established the diagnosis of histiocytosis. The effect of both osmotic and volume stimuli on dilution and concentration of the urine were evaluated. The studies indicate that antidiuretic hormone was not released by changes in osmolality but appeared to be controlled by alterations in effective blood volume. The relationship between this abnormality and the maintenance of her hyperosmolality is discussed. CASE REPORT D.F., a 23 yr old white housewife, had been well until 18 months before admission when she noted amenorrhea and gradual loss of axillary hair over a 12 month period. The patient had delivered a normal full-term baby girl 20 months before admission. Pregnancy, delivery, and immediate postpartum period were uncomplicated. She nursed the infant successfully for the next 5 months. However, menses failed to recur after the delivery and pubic hair did not completely regrow after being shaved in preparation for delivery. In the 5 months before her hospitalization the patient experienced weakness, anorexia, lethargy, and intermittent low grade fever. There was no history of cough or dyspnea. She was admitted to Presbyterian-University Hospital on 6/19/69. On examination her vital signs were normal. Height was 5 ft 5 inches and weight was 58 kg. The patient was lethargic but oriented. She did not appear dehydrated. Pubic and axillary hair were diminished. Visual field and funduscopic examinations were normal. The chest was clear; the remainder of the examination, including the neurological, was normal. The patient was ambulatory and capable of self care but was noted to sleep through much of the day. Laboratory data included a hemoglobin of 12.6 g/100 ml; hematocrit of 38%, white blood cells (WBC) of 5700/mm3 with 51% polymorphonuclear neutrophils (PMN), 39% lymphocytes, 1% mononuclears, and 9% eosinophils. Urinalysis, electrocardiogram, fasting blood sugar, uric acid, serum transaminase, alkaline phosphatase, Bromsulphalein retention, serum protein electrophoresis, calcium, and phosphorus were normal. Blood urea nitrogen was 12 mg/100 ml with serum creatinine of 0.9 mg/100 ml. Serum sodium was 157 mEq/liter (range of 11 determinations, 148-160), chloride 116 mEq/liter, potassium 4.3 mEq/liter, and bicarbonate 27 mmoles/liter. Serum osmolality measured on two occasions during this admission were 322 Bone marrow aspirate and biopsy revealed increased eosinophils. Needle biopsy of the liver and scalene node biopsy were normal. A presumptive diagnosis of histiocytosis was made and therapy with 60 mg of prednisone daily was begun. After 1 wk on this dosage, the patient was discharged on the 27th hospital day. Desiccated thyroid extract 180 mg/day and prednisone 30 mg/day in divided doses were taken at home for the next 85 days.
She was readmitted on 9/30/69 with acute thrombophlebitis of the left lower extremity. In the interim she had become increasingly lethargic, inactive, and had gained 22 kg in weight. Appetite had increased markedly and this persisted 4 months after pharmacologic doses of prednisone were stopped, suggesting it might be related to the hypothalamic lesion. On examination blood pressure was 110/70 mm Hg with a pulse of 92 beats/ min. Again she did not appear dehydrated. The patient had Cushingoid facies and was markedly obese. Recent memory was impaired and there was intermittent disorientation to time and place. Examination was othervise unchanged. Blood urea nitrogen was 17 mg/100 ml with serum creatinine of 1.2 mg/100 ml. Serum sodium was 160 mEq/liter, potassium was 3.5 mEq/liter, plasma osmolality was 337 mOsm/kg of water with a simultaneous urine osmolality of 542. Repeat lumbar puncture revealed normal pressure but cell count had increased to 95/mm3 with 86% lymphocytes and the remainder PMN's; protein content had increased to 295 mg/100 ml 
METHODS
During the period of study on the Clinical Research Unit she was maintained on 180 mg of desiccated thyroid extract and 5 mg of prednisone daily in divided doses. Activity was unrestricted. She was offered a diet containing 100 mEq of sodium daily and fluids were allowed ad lib. Sodium intake was measured by estimating the content of the diet from tables and correcting for portions returned to the kitchen. Fluid intake and urine output were quantitated. The patient was weighed and a venous blood sample obtained each morning in the fasting state. During this period of spontaneous fluid intake, blood volume was estimated by the sum of plasma volume (albumin-'I space) and red cell volume (RBC--1Cr space). Inulin space was determined by calculating the volume distribution of 3.2 g of inulin given intravenously, with correction for urinary excretion. The patient's thirst perception was assessed daily by direct questioning.
The response to the ingestion of either 20 ml/kg of tap water or 60 ml of 50% alcohol was determined as previously described (25) . The effect of chronic oral water loading was assessed by increasing fluid intake to over 3 liters daily. The response to chronic intravenous fluid therapy was evaluated by supplementing the patient's spontaneous oral fluid intake with 2-4 liters of 5% glucose in water for 4 consecutive days.
Water deprivation. The patient was allowed her usual evening meal at 6:00 p.m. At 9:00 p.m. she was asked to empty her bladder. She was then weighed and begun on total fluid deprivation. The test was continued until 11:00 a.m. the following day. Urine and plasma samples, and body weight in kg, were obtained at the times recorded in Table IV .
Hypertonic saline infusion. After oral water loading, 5% saline was infused at a rate of 0.1 ml/kg of body weight per min. Isotonic saline. After overnight dehydration, isotonic saline was infused at a rate of 5.0 ml/min for 5 hr.
Orthostasis. After overnight dehydration, a water diuresis was established by the ingestion of 1200 ml of tap water and maintained by giving orally at the time of each voiding a volume of tap water equal to the amount of urine excreted. When the water diuresis was stabilized, she was tilted to 750 for 90 min and then returned to the recumbent position. On another day the study was repeated except 60 ml of 50%o alcohol was given orally 15 min before the tilt.
Normal saline, orthostasis, and alcohol. Normal saline infusion (5 ml/min) was repeated. After stable water diuresis was established during recumbency, the patient was tilted to 75°for 90 min. When stable water diuresis resumed after return to recumbency, the patient was given 60 ml of 50% alcohol orally. 15 min after alcohol ingestion tilt was repeated. During this study urine was collected from indwelling bladder catheter at 20-min intervals.
The patient's ability to alter urinary sodium concentration and conserve sodium was evaluated by restricting her dietary sodium to 25 mEq/day. Since chlorpropamide therapy had been used successfully in a patient similar to the present patient (12) , a trial of chlorpropamide using 250 mg orally per day was undertaken.
During all acute studies blood samples were collected at appropriate intervals and urine samples were quantitated and accurately timed. The patient remained recumbent ex- RESULTS Observations on spontaneous fluid intake. During a 23 day period of observation on spontaneous fluid intake and activity, the patient was ambulatory, communicative, and capable of ordinary self care. She was, however, lethargic and spent much of the day recumbent. Although she usually admitted that she was thirsty when directly asked, she seldom spontaneously complained of thirst. A relatively constant weight was maintained (mean 79.5 kg +0.7 SD) during this period, implying net fluid balance. Mean creatinine clearance was 84 ml/ min. Multiple determinations of serum creatinine, blood urea nitrogen, potassium, and bicarbonate were normal. On a sodium intake which approximated 100 mEq daily, mean daily urinary sodium excretion was 93 mEq, reflecting sodium balance as did the stable body weight. Inulin space was calculated as 11.2 liters with a predicted value of 12 liters using 16% of body weight on the day of the study (30) . Blood volume was 3.3 liters with a standard value of 3.7 liters corrected to height and lean body weight. Table III indicates the mean values, ranges, and standard deviations of the parameters monitored during this period. The mean plasma osmolality was high (310 mOsm/kg of water with a normal value of 288 +3 SD for this laboratory). The fluctuations in the Posm are depicted in the scatter diagram (Fig. 1) . Maximum urine osmolality (Uo0m) observed on a spontaneously voided specimen in the absence of exogenous vasopressin was 710 mOsm/kg of water. Several urine specimens had osmolalities of 700 or above and individual specimens were obtained each day with osmolalities at least twice that of plasma. These concentrated specimens occurred at urine flow rates at high as ml/min. This and the mean creatinine clearance of 84 ml/min indicate that these concentrated urine specimens were related to the presence of antidiuretic hormone and not to a severe rduction in glomerular filtration rate (31) . In addition, antidiuresis was inhibited and urinary dilution occurred in response to alcohol ingestion (Fig. 2) , further confirmation of the presence of endogenous antidiuretic hormone secretion (32) .
Although mean fluid intake (2155 ml/day), urine volume (1868 ml/day), and osmolality (352 mOsm/kg of water) were not abnormal in absolute terms during the period of spontaneous fluid intake, all were abnormal when considered relative to the patient's elevated Po..,. Since elevated Posm is normally a potent stimulus to drinking (33) and antidiuresis (34), a positive correlation would ordinarily be expected between Po0m and urinary concentration and between Posm and fluid intake.
In Fig. 1 Response to acute and chronic water loading. As can be seen from the data in Table III The response to an acute oral water load is shown in Fig. 4 . Water diuresis occurred even though Po.m remained high, the minimum Po.m observed being 307 mOsm/kg of water 1 hr after water ingestion. This study was repeated and quite similar results were obtained.
Response to water deprivation. At the initiation of total fluid deprivation, the patient's plasma osmolality was 303 and she weighed 87.1 kg (Table IV) . After 10 hr the plasma osmolality had risen to 319 and the weight had decreased to 86 kg. The urine osmolality was 411. Over the next 4 hr she lost another 0.3 kg body weight, the plasma osmolality rose to 326, and the urine Response to hypertonic saline. Hypertonic saline was given to evaluate the patient's ability to concentrate the urine in response to an acute rise in plasma osmolality. As shown in Fig. 5 , Po.m in response to hypertonic saline rose markedly (52 mOsm/kg of water, 18%) in 6 hr without a resultant antidiuresis. Urine flow, rather than decreasing, rose to a peak of 18.3 ml/min 90 min after cessation of infusion. This was accompanied by a peak osmolar clearance of 8.3 ml/min and a peak free water clearance (CHzo) of 10 ml/min. As shown in ,,, Response to acute oral water load. Administration of an oral water load (20 ml of tap water per kg of body weight) resulted in urinary dilution (minimum urine osmolality 108 mOsm/kg of water) and a water diuresis at an elevated plasma osmolality (minimum value 307 mOsm/kg of water).
Normal saline infusion. The response to isotonic saline infusion is shown in Fig. 6 . As can be seen a sustained water diuresis was induced which resulted in a rise of Po.. of 17 mOsm/kg of water (5.7%) over a 7 hr period. Water diuresis began after approximately 500 ml of saline had been given. Total cumulative urine volume excreted from onset of the saline infusion equalled the volume of saline given by the 7th hr of the study.
Peak urine flow was 5.1 ml/min and peak CH2o was 2.9 ml/min. Exogenous vasopressin was given when PoSM reached 320 mOsm/kg of water 90 min after cessation of the saline infusion. Water diuresis, still in progress at that time, was readily terminated.
Response to orthostasis. Fig. 7 depicts the patient's response to orthostasis. In normal subjects orthostasis is known to produce antidiuresis, which is probably de- sipidus has recently been reported (40) (41) (42) (43) DISCUSSION This patient demonstrates the features of the syndrome which has been termed "essential hypernatremia" (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Previous examples of essential hypernatremia have been postulated to be on the basis of an elevated osmotic threshold for vasopressin release (10) (11) (12) (13) (14) (15) 24) . The ob- 4 5 TIME in HOURS servations of excretion of a dilute urine despite an elevated plasma osmolality (9) (10) (11) (12) (13) (14) , the failure of fluid loading to return the plasma osmolality to normal (9) (10) (11) (12) (13) (14) , and concentration of the urine when plasma osmolality was raised to high levels by fluid deprivation (10-15) have been used to support this postulated resetting of the hypothalamic "osmostat." This and other hypotheses including a primary disturbance in sodium metabolism (14) were considered in the investigation of this patient who presented with a sustained elevation of her plasma osmolality. The normal creatinine clearance, the absence of azotemia and oliguria, and the normal aldosterone excretion rate are all evidence against severe extracellular fluid volume depletion. The failure of forced fluid administration to lower the plasma osmolality eliminates inadequate fluid intake as the sole cause of the hypernatremia. Likewise, the urine osmolality of 1410 mOsm/kg of water after exogenous vasopressin, the ability to dilute the urine to an osmolality of 60 mOsm/kg of water, and the range of urinary sodium concentration (1-206 mEq/ liter) indicate intact renal tubule function. Overproduction of aldosterone did not appear to be involved in sustaining the hypernatremia since aldosterone excretion, serum potassium, and bicarbonate were normal. All of these observations in addition to the demonstrated ability to maintain sodium balance under all of the conditions of the study indicate that an abnormality in sodium metabolism was not the cause of the sustained and fluctuating hyperosmolality. The evidence, therefore, suggests that the hyperosmolar syndrome was related to an abnormality in water metabolism. 2 3 4 5 6 7 8 9 10 11 12 13 14 TIME in DAYS FIGURE 9 Response to chlorpropamide. A significant fall in plasma osmolality (Posm) was noted on the 4th day of therapy with 250 mg of chlorpropamide daily. Response persisted for 2 days after cessation of the drug. Subsequent readministration of chlorpropamide resulted in a sustained lowering of Posm.
The patient was not totally deficient in antidiuretic hormone because concentration of the urine up to 710 mOsm occurred in the presence of a normal glomerular filtration rate and because urinary dilution followed alcohol ingestion (Fig. 2) . The range of urine osmolalities from very dilute to very concentrated, rapid changes from dilute to concentrated or from concentrated to dilute urine noted in numerous experimental circumstances, and the response to alcohol all indicate that there was the ability to alter the secretion of antidiuretic hormone. Once the presence of antidiuretic hormone was established, the observation of urinary dilution at high plasma osmolality (Table III) suggested that regulation of hormone secretion was impaired. During the 23 days of observation on unrestricted fluid intake, the fluctuation of plasma osmolality between 298 and 323 mOsm/kg of water raised the possibility that the altered regulation of vasopressin secretion was not simply resetting of the "osmostat." If antidiuretic hormone secretion were regulated by osmotic stimuli at a higher plasma osmolality then the same narrow range of plasma osmolality known to occur at normal plasma osmolalities (34, 44) might be expected. In contrast, there was a marked fluctuation in the plasma osmolality of this patient (Fig. 1) . Furthermore, as noted in the same figure, there was no correlation between plasma osmolality and either urinary concentration or fluid intake, both of which might be expected if osmotic stimuli were effective in regulating vasopressin secretion and fluid intake (33, 34) .
The response to water deprivation ( Table IV) further suggested that the resultant rise in urine osmolality was mediated by other than osmotic stimuli. A urine osmolality of 604 mOsm/kg of water was attained after 14 hr of water restriction with an associated loss of 1.4 kg of body weight. In the early part of the study dilute urine was produced (U08m 249 mOsm/kg of water) in spite of the fact that the initial plasma osmolality was elevated (Po.m, 303 mOsm/kg of water). Earlier observations illustrating the patient's failure to secrete vasopressin at higher serum osmolalities than those recorded during this study would seem to indicate that resetting of the "osmostat" does not adequately explain this response to water deprivation and that volume was the predominant regulatory factor.
When hypertonic saline was infused (Fig. 5) , the plasma osmolality increased from 289 to 339 mOsm/kg of water, the urine remained dilute, and free water clearance increased. An infusion of isotonic saline (Fig.   6 ) also resulted in an increase in plasma osmolality from 303 to 320 mOsm/kg of water and sustained water diuresis. In both instances a concentrated urine was excreted only when exogenous vasopressin was infused. Normal subjects would be expected to secrete vasopressin and concentrate their urine in response to a small rise in plasma osmolality (1-2%) induced by hypertonic saline infusion (34, 45) . The normal response to rapid infusions (25-65 ml/min) of large volumes (1.5-3.0 liters) of isotonic saline would be a transient water diuresis due to the effect of volume expansion to inhibit vasopressin secretion (46) (47) (48) . A small rise (1-2%) in the plasma osmolality caused by the water diuresis would be expected to be an effective stimulus for the resecretion of vasopressin and termination of this water diuresis (46) (47) (48) . The induction of a sustained water diuresis with much smaller amounts of isotonic saline (5 ml/min, total 400-500 ml) demonstrated the effect of volume expansion to inhibit vasopressin secretion. The failure of acute elevation of plasma osmolality to terminate the water diuresis with both types of saline solutions demonstrates the relative ineffectiveness of osmotic pressure to stimulate vasopressin secretion. These results suggested that in the presence of such impaired osmotic regulation of vasopressin secretion volume factors might predominate. This possibility was tested further by examining the patient's response to changes in effective circulating volume. The water diuresis induced by water ingestion with the patient in the recumbent position was interrupted by orthostasis (Fig. 7) . The water diuresis resumed when the patient was returned to the recumbent posture (Fig. 7) . The inhibition of the antidiuresis of orthostasis by alcohol ingestion indicates the response was related to the secretion of antidiuretic hormone (32, 38, 39) . Furthermore, as noted in Fig. 8 , a saline-induced wise resumed with recombency. Alcohol once agair in-hibited the antidiuretic response to orthostasis. The plasma osmolality continued to rise (300-316 mOsm/kg of water) and exogenous vasopressin was needed to terminate the water diuresis. The induction of a water diuresis with effective volume expansion, saline or recumbent position, and its termination with effective volume contraction (orthostasis) indicate that the vasopressin secretory mechanism could be regulated by volume stimuli. Once again osmotic stimuli were seen to be ineffective in producing an antidiuresis.
The hypothalamic location of this patient's neurologic lesion, almost certainly histiocytic infiltration as was found on the lung biopsy, would be quite consistent with disruption of osmoreception. Histiocytosis has previously been reported as a cause of essential hypernatremia (11, 16, 17) but a variety of other hypothalamic lesions have also been associated with this syndrome. These include pineal germinoma (10), surgery for craniopharyngioma (12) and cerebral artery aneurysm (14) , microcephaly (13) , and glioma (17) . Verney (34) initially introduced the concept of neural receptive elements monitoring plasma osmolality and effecting an appropriate release of ADH when osmolality rises. More recent studies have similarly indicated that a fall in plasma osmolality produced by intracarotid water infusion results in a water diuresis by central inhibition of vasopressin secretion (49) . It has been suggested that the responsive cells might be activated by shrinking and swelling (50, 51) . Jewell and Verney (21) presented evidence eliminating many regions of the brain as sites of osmoreception and implicating the anterior hypothalamic area. They favored the region of the supraoptic nucleus as the primary site of osmoreception. Much additional evidence has since been accumulated to support their view (52) , but other nearby regions may also be involved (53) (54) (55) . There is also evidence to sugggest that there are blood volume receptors in areas such as the left atrium, carotid artery, and aortic arch which mediate ADH secretion by reflex mechanisms (56) (57) (58) (59) (60) (61) . Blood volume contraction stimulates (57, (62) (63) (64) and expansion inhibits (61, 64, 65) (45) or in hypotonic contraction (66, (69) (70) (71) , vasopressin seems to be secreted in response to a rising plasma osmolality and falling volume (45, 66, (69) (70) (71) . The former observation water diuresis was also inhibited by orthostasis and likeis the basis of the usefulness of hypertonic saline in the differential diagnosis of polyuric states. Similarly, it is the resultant small rise in plasma osmolality which is thought to limit the water diuresis which normally occurs in response to isotonic expansion in man (46) (47) (48) . From these normal physiologic responses and the concept that ordinarily both osmotic and volume factors influence the secertion of vasopressin, it might be predicted that in the absence of effective osmotic regulation isotonic or hypertonic expansion, by inhibiting ADH secretion, would result in a sustained water diuresis. Such responses were indeed observed in the present patient (Figs. 5 and 6 ). With impaired osmotic mediation of ADH secretion, other stimuli which act to inhibit its secretion, such as alcohol ingestion or cold exposure, might also result in a water diuresis in spite of a rising Po0m. This was documented in response to alcohol administration (Fig. 2) . In such circumstances, volume contraction would eventually serve as an effective stimulus for resecretion of ADH. However, considerable fluctuations of Po.m would result. It is of course possible that the patient's failure to terminate water diuresis during saline infusion despite rising plasma osmolality reflected an inability to release acutely sufficient vasopressin because of partial deficiency of this hormone. However, termination of a saline-induced water diuresis mediated by vasopressin secretion in response to orthostasis makes this possibility unlikely.
Elevated and fluctuating osmotic pressure would then be a consequence of (a) loss of the sensitive osmotic regulation of ADH secretion which normally maintains plasma osmolality at a relatively constant value (34) and (b) intact volume modulation of ADH secretion which would result in overall water balance but a less stable plasma osmolality.
Little consideration has been given to the role of volume regulation of vasopressin secretion in the previous reports of essential hypernatremia. In the present patient and in others reported (9) (10) (11) (12) (13) (14) , it was not possible to completely correct hyperosmolality with increased fluid administration. Rather, water diuresis was observed with plasma osmolality still elevated. Inhibition of vasopressin secretion by the volume expansion which accompanies such fluid loading could explain this observation. Further, several patients with essential hypernatremia were noted to concentrate their urine when plasma osmolality was raised to higher levels by fluid deprivations (11) (12) (13) (14) (15) . Such urinary concentration is not necessarily related to an elevated osmotic threshold for vasopressin release. Volume contraction, a concomitant of fluid deprivation, may have been the important factor in vasopressin release in these instances. In only a few patients has hypertonic saline been employed as a means of evaluating the effectiveness of osmotic stimuli regulating vasopressin secretion. A decrease in urinary flow Volume Regulation of Vasopressin Secretion and a small rise in urine osmolality was reported in each (10, 14, 15) , but in only one (10) did the urine osmolality rise above plasma in response to hypertonic saline. Such differences might be explained by the degree to which osmotic regulation of vasopressin secretion is impaired. However, a more systemic evaluation of the role of both osmotic and volume factors in the regulation of vasopressin secretion may serve to clarify further the pathophysiology of this complex disorder.
Finally, based on the formulations proposed, patients such as the present one may offer the rare opportunity to examine in man volume regulation of antidiuretic hormone secretion relatively independent of the usual influence of concomitant osmotic factors. Indeed, the present data would seem to lend further support to the concept of volume regulation of vasopressin secretion in man.
